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runtime selection of locales to automatically update the language and 
formatting requirements of presented or stored data. Each multilingual 
component stores information identifying a plurality of different locales 
that are supported by the multilingual component. During development, 
the applications developer selects a set of the locales that are to be 
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user interface and behavioral properties. The developer further specifies 
an initial one of the locales as the locale which defines the language 
and presentation formatting requirements for presenting data within the 
multilingual component. During runtime the developer selected locale is 
used to present user input (or statically defined) data in the language and 
format of the locale. If enabled, the user can select a different one of the 
supported locales, in which case the multilingual component automatically 
changes the language and formatting of the presented or stored data to 
that of the user selected locale. The multilingual components include 
various implementations, including visual components, such as a calendar, 
a date/time display, a numeric display, an edit display, and a currency 
display. Non-visual components include a locale component which stores 
language and formatting parameters for one or more locales, and a text 
string manipulation control. 
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Multilingual Components for Application 
Development Providing Locale Sensitive and Culturally 
Appropriate Presentation of Data 

Inventors: Martin Levy and Rajiv Vij 

5 Background 
Technical Field 

The present invention relates to software components and development environments 
for developing software applications, and more particularly to software components for use in 
developing internationalized software applications useful for operation in different national 
w locales having various language and cultural requirements for presentation of information. 

Background of Invention 

Most large software companies have a need to internationalize their software 
applications for distribution in many different countries. Many countries may have a specific 
native language, data formats, and other culturally specific data presentation formats. For 

15 example, the language of the user interface (e.g. menus, dialog boxes, message boxes) and 
underlying data should be a native or understood language for a locale. Further, a locale or 
country may have specific data presentation conventions. For example, in the United States, 
commas are used to separate thousands in numbers, and periods are used to identify the 
decimal place; in most European countries the reverse is true. Likewise, in the United States 

20 dates are written typically in MM/DD/YY format, while in Europe dates are typically in 
DD/MM/YY format. Also each country may have conventions pertaining to general numeric 
or text data, or to specific types of data such as time, currency, addresses, telephone numbers, 
and the like. Thus, in order to provide internationalized software for distribution in many 
different countries, a software vendor must modify a software product to operate in each 

25 supported country or locale. To provide a single software product that is truly multilingual 
and internationally distributable, that is, that can be adapted to operate in different locales, is a 
considerable challenge. 

The traditional practices of internationalization are based on the premise of a global or 
holistic approach to converting or modifying an application to a particular set of cultural and 



NSDOCID: <WO. 



.00671 17A2J_> 



WO 00/67117 



PCT/US00/11720 



language requirements. That is, the software application is viewed as a single entity all of 
elements of which-menus, keystrokes, dialogues, message boxes, data formats, and the like- 
must be consistently and uniformly changed. This approach in turn leads to a development 
program involving making changes to the application's source code in-line. That is, the 
underlying software code for the entire application must be modified to reflect the language 
and formatting requirements of a specific country or countries. The modified code is then 
compiled and distributed in the specific countries. This time consuming process must be 
repeated for each different locale in which the software is to distributed. As a result, the many 
different versions of the software must be separately managed and documented, increasing the 
cost and complexity of distributing the software. 

However, new code developed by developers not versed in the art of 
internationalization will sometimes not be able to operate correctly in a different language 
environment other than the environment it was developed on, and require considerable 
reprogramming. Of course, documented standards do help considerably, but unless all aspects 
of multilingual support are clearly defined, the software has less of a chance of being totally 
portable across all languages. In all cases, the burden is placed on the developer to figure out 
exactly what to do in each specific instance of code development. Whether or not the project 
schedule for a software products allocates enough time for this task is can be a large factor in 
the amount of consideration paid to the internationalization of the code. Further, even if the 
resulting product operates correctly, its resulting functionality is now bound to the specific 
language or formats for which is was modified. 

In addition, sometimes it is desirable for the user to be able to change cultural and data 
presentation features of a software product during runtime. A user fluent in multiple different 
languages may desire to change the language of the menus and dialogs of an application 
during operation. This is typically not possible. Instead, the user is at best allowed a limited 
ability to change only the language and format of data that is input into a program (e.g. text 
that is typed into a word processing document, or data entered into a spreadsheet), but not the 
language, formatting of the menus, dialogs, and other software elements of the application 
itself. This normally requires the software application to be restarted. In other cases, the user 
can change the overall language and data formatting for all applications, but this requires 
changing an operating system parameter and rebooting the computer. Again, changing the 
formatting of an individual component of a software application is conventionally not 
supported. 



WO 00/67117 



PCT/USOO/11720 



While most operating systems and development platforms provide varying levels of 
international support there is no real adoption of any particular standard or proprietary method 
for utilizing any of these services. Even to program such support on one particular operating 
system or environment requires considerable time and effort in order to understand its 
capabilities and limitations. 

While there are many different internationalization APIs available on various operating 
systems and development platforms, actually utilizing them for multilingual applications is a 
considerable challenge for software developers. Considerable time must be spent in order to 
understand how the particular API works and performs as well as understand where the 
limitations are. 

Accordingly, it is desirable to provide a new approach to the internationalization of 
software products, one that supports the application developer in readily creating software 
applications that can be easily adapted for specific locales without in-line code changes or 
interfacing with complex operating system or internationalization API requirements. In 
addition, it is desirable to provide an approach that allows a user to dynamically modify the 
cultural presentation of discrete components of a software application dynamically, without 
restarting the application, or rebooting the computer. 

Summary of Invention 

The present invention overcomes the limitations of conventional approaches to the 
internationalization of software, is responsive to the cultural needs of software systems and 
software users, and eliminates the necessity of rewriting software components for every 
different cultural environment. The present invention does this by providing intelligent 
multilingual components that can dynamically modify their language and their data formatting 
parameters in response to a variety of different cultural environments, or more specifically in 
response to change in a currently selected locale. The selection of locale and the change in 
language and formatting parameters can be made both at development time initially by the 
applications developer, and during runtime operation by the user. The multilingual 
components are independent from the software application that uses them, and may be reused 
in different applications. 

The cultural requirements for software can be broken down into small discrete 
multilingual components that contain embedded knowledge and behaviors about the language 
and presentation formats of a variety of different cultural domains or locales. These 
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components are then used by the applications developer as building blocks for creating 
completely dynamic multilingual software applications. In addition, consistent culturally 
correct results can be achieved by centrally coupling certain processing events to be handled 
by the multilingual components to available system or application level data descriptive of the 
5 current locale. 

By condensing the dynamic multilingual support into intelligent multilingual 
components, multilingual support and code reuse is realized. The provision of multilingual 
components that concentrate the cultural knowledge and understanding into discrete and 
manageable units, eliminates hours of source code modifications and maintenance overhead. 
10 The burden of internationalization programming is then removed from the application and 
systems developer. 

In the present invention, each multilingual component can be developed and 
maintained individually. A multilingual component contains the required knowledge to 
perform its function in any of a target environment's supported languages. 

15 Each multilingual component provides services for formatting, interpreting and 

presenting locale sensitive data within a software application. A multilingual component is 
sensitive and responsive to the data identifying the locale in which it is operating, and thus 
dynamically modifies its language or other cultural parameters in response to this locale data. 

The multilingual components provide programming interfaces with callable methods 

20 and modifiable properties that condition, control and alter the components behavior. The 
multilingual components utilize a host environment that is able to detect the presence of the 
multilingual components and then support two-way communication to such components via 
events and messages. The host environment conveys certain basic ambient conditions that the 
multilingual components abide by such as font styles, colors, border style, appearance (3d or 

25 flat), background color, foreground color, and font. 

Each multilingual component is responsible for property persistence per instance of 
utilization. This allows the same type of multilingual component to be used in multiple 
scenarios in the same application while at the time retaining their individual instance 
configuration. For example, a currency multilingual component can have multiple 

30 appearances in an application in different windows or message boxes, and each appearance can 
be defined as having different language and culturally specific presentation formats. Thus, one 
instance of a currency multilingual component may be formatted with the English language 
style comma and period separation of numbers and "$" for currency, and present its data in 
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that format, while another currency multilingual component in the same application may be 
formatted for a specific European currency symbol and number format. Each instance would 
maintain its formatting features over time until changed by the user or underlying environment 
information. 

Preferably, a locale multilingual component is provided that supports the definitions of 
the language and formatting requirements for each locale; other multilingual components refer 
to the locale multilingual components to obtain the necessary formatting and language 
information. A locale multilingual component obtains the underlying data from the operating 
system; this information is overridable by the developer if desired. 

The host environment is able to programmatically query each multilingual component 
in an application to determine a particular component's interfaces and property set. The host 
environment uses this capability to support dynamic manipulation of the entity at runtime 
through application specific means (scripting, dialogs, menus, etc.). 

Ultimately, the software application is able to notify the multilingual component of 
changes in the application's active language state in order to cause the multilingual component 
to modify its presentation and result set in accordance with the cultural conventions of the 
specific language request. Multilingual support is based around a locale model that is used to 
identify particular languages and drive the multilingual components. 

Multilingual components can either use the host platform operating system's national 
language support primitives or any other proprietary API that provides the required 
international support. 

The utilization of multilingual components for software application development shifts 
the burden of significant internationalization development, maintenance and support by 
shifting the locale specific responsibility of multilingual support for data formatting, 
interpretation and presentation to the multilingual components themselves. The multilingual 
components are maintained independently of any software application and provide a consistent 
trusted set of interfaces, methods and properties that can relied upon to manage all related 
multilingual operations. 

Multilingual components provide several layers of interfaces that share many common 
multilingual services. Some the services and functionality that these multilingual components 
may provide include: 

• Automatic font determination based upon the active or specified locale and the 
available system resources. 

5 
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• Automatic data formatting parameters for the active or specified locale. 

• Automatic culturally sensitive parsing and data interpretation for the active or 
specified locale. 

• Automatic localized message retrieval based upon of the active or specified locale. 
The behavior of a multilingual component may be changed according to rules that can 

be: 

• Configured for each multilingual component before being used (configuration 
properties). 

• Programmed or scripted while the multilingual component is active at runtime. 

• Set by the user while it is executing the multilingual component through the use of 
a built-in, on-demand, localized, language sensitive user interface. 

• Determined from the user's application environment while the multilingual 
component is executing. 

Multilingual components are small and discrete and can be used as building blocks to 
construct more complex multilingual components and applications. A multilingual component 
can work in conjunction with other multilingual components. 

The multilingual components may be used in a visual and non-visual mode. This 
means that they can be used to interact with a software application's end user for data 
presentation and data entry as well as be used to perform the associated multilingual support 
services for any requested locale on demand. 

As long as the host applications can support the particular technology and 
programming language selected to implement the entities, the multilingual components can be 
used in multiple software applications. 

During application development, the multilingual components are used as follows: The 
developer generally creates a container window of a client application and hosts one or more 
of the multilingual components in this container window by instantiating the multilingual 
component and attaching it to the container window. Thereafter the developer can manipulate 
any properties or methods that the multilingual component exposes. The developer may use 
the multilingual component's interface in a non-visual way by just instantiating the component 
and calling methods on it. The multilingual components can either be made available in a 
commercially or proprietary available rapid application development environment that 
supports the language and communications mechanism in which the multilingual components 
have been implemented. A multilingual component can usually be added to a container 
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window via a menu user interface. If the application developer wants to use the services of an 
multilingual component that does not have a visual presentation, a reference to the 
multilingual component can be set in the application and its services can be called by querying 
for an interface and calling methods. 

In a preferred embodiment, the multilingual components can be utilized in two major 

ways: 

1 . Each multilingual component provides a simple interface of methods and properties (API) 
that can be used to set and get data on the component in a culturally correct manner for the 
particular language that the components has determined to be active and in effect for itself 
according to any of a number of property rules. 

2. In addition to #1, the multilingual component is capable of visually receiving and 
presenting data interactively through the normal means of user data entry within a software 
application. 

Essentially, the entity is able to operate in both a visual and non-visual manner. 
Examples of such multilingual components include, but are not limited to the 
following: 
Edit 

Provides a multilingual text data entry and presentation environment. Supports Asian 
input method editors and modes, bi-directional text processing, font changes, etc. 
Numeric 

Provides a multilingual numeric data entry and presentation environment. Supports 
Asian input method editors and modes, correct locale numeric formatting, etc. 
Currency 

Provides a multilingual monetary data entry and presentation environment. 
Time/Date 

Provides a multilingual time & date data entry and presentation environment. 
Calendar 

Provides a multilingual calendar for date data entry. 

The present invention provides numerous advantages over conventional approaches to 
internationalization. Developing and maintaining individual software components that can be 
tested in isolation from any of the hosting applications is an efficient mode of software 
development. Shifting complex multilingual knowledge and requirements, normally required 
of a software application, to the internals of the multilingual component alleviates the burden 

7 



.00671 17A2J_> 



WO 00/67117 



PCT/USOO/11720 



from software developers and allows developers to focus on their primary domain of expertise, 
creating the application itself, rather than attempting to internationalize the application. 

Description of the Drawings 
Figs, la- Id are illustrations of a calendar multilingual component. 
Figs. 2a-2b are illustrations of a date/time multilingual component. 
Fig. 3a-3b are illustrations of a currency multilingual component. 
Figs. 4a-4b are illustrations of an edit multilingual component. 
Fig. 5a is another illustration of an edit multilingual component. 
Fig. 5b is an illustration of the property sheet of an edit multilingual component. 
Figs. 6a-6b are illustrations of the property sheets of a calendar multilingual 
component. 

Figs. 7a-7b are illustrations of a development environment supporting the multilingual 
components of the present invention. 

Fig. 8 is an illustration of the modules for one implementation of the calendar 
multilingual component. 

Fig. 9 is a flowchart of the input reaction unit of the calendar multilingual component. 

Fig. 10 is a flowchart of the calendar rendering engine of the calendar multilingual 
component. 

Fig. 1 1 is a flowchart of the selector control of the calendar multilingual component. 
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The present invention supports both visual and non-visual multilingual components, 
the former type having a user interface for presentation of data to, and receipt of data from, the 
user; the latter which operate without direct presentation to the user, but which store and 
operate on user or application provided data, or which provide services to other multilingual 
components. 

Referring generally now to Figs, la through 3b, there are shown various illustrations of 
multilingual components having visual presentations. Beginning with Fig. la, there is shown 
a calendar multilingual component 100. As with all multilingual components of the present 
invention, the calendar multilingual component 100 is a reusable component, allowing it to be 
used in different applications by an applications developer as needed, and altered by the 
developer for the particular application. The calendar multilingual component 1 00 provides 
the functionality of multi-year calendar, which can be used in a software program to enable the 
user to quickly select dates from current, past, or future months, and provide the selected date 
information to other functional aspects of the software program. The calendar multilingual 
component 100 includes a month name area 104, a day name area 106, along with standard 
layout of dates for corresponding months. 

In addition, the calendar multilingual component 100 includes a context menu 102 
which lists the various locales, here identified by a combination of language, (e.g. "English") 
and region (e.g. "United States") or type (e.g. "Standard") that are supported by the calendar 
100. The available languages are chosen by the applications developer from a total list of 
languages supported by the calendar multilingual component. When the user selects a 
particular locale from the context menu 102, the month name area 104 and day name area 106 
are updated to reflect the name of the shown month and the names of the days in the language 
associated with the selected locale. This selection of locale and language for the calendar 
multilingual component 1 00 occurs independently of, and may be different from, the language 
designation (if any) of any other multilingual component that the software program (client 
application) supports. 

Fig. lb now shows the same calendar multilingual component 100 after the user has 
selected Japanese as the desired language. The month name area 104 and the day name area 
106 have each automatically updated themselves to reflect their respective data in the Japanese 
language. This includes selection of both appropriate font types and sizes, and selection of 
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correct day and month names (since mere change of font from English to Japanese would not 
effect the correct change in names). 

Figs, lc and Id illustrate further changes in the same calendar multilingual component 
100, with Fig. lc illustrating the calendar multilingual component in the French language and 
showing the context menu designation, and Fig. Id illustrating the change in the calendar 
multilingual component to Hebrew language. Again, in each case the name of the month and 
days has been changed, in addition to proper selection of the appropriate font for the language. 

Figs. 2a and 2b illustrate a date/time multilingual component 200 operating in 
conjunction with a calendar multilingual component. Fig. 2a illustrates the component 200 
with English date/time formatting, i.e. MM/DD/YY. Also shown is the context menu 202. 
Note that here, there are a variety of locales that share the English language, but which differ 
by region (e.g. United States, United Kingdom, etc.). Fig. 2b shows another date/time 
component 200, but after the user has selected, via the context menu, German as the locale 
specific language. 

Figs. 3a and 3b illustrate a currency multilingual component 300 in its various 
presentations of different currency data responsive to locale selection by a user. In Fig. 3a 
there is shown the currency multilingual component 300 with its context menu 302 showing 
the available locales that are supported. Here, the user has selected "German (Standard) ,f as the 
appropriate locale. The currency multilingual component 300 includes the data field 304 in 
which the currency data 304 is shown with the appropriate locale specific numeric formatting, 
and with the appropriate currency symbol 306. Fig. 3b illustrates that selection of another 
language for a different locale, e.g. Japanese, results in the currency multilingual component 
300 automatically reformatting the currency data 304 and selecting the appropriate currency 
symbol 306 (Yen) for the locale associated with the selected language. In one embodiment, 
the component provides a conversion between currencies using a predetermined conversion 
ratio, e.g. 1:1. In another embodiment, the conversion ratio is dynamic and determined at the 
time the user invokes the change of currency, such as looking up the conversion ratio in a 
database or table which stores frequently updated conversion ratios. 

Fig. 4a illustrates an edit multilingual component 400. From the user's perspective, the 
edit control 400 is simply a text box in which text may be entered. However, unlike 
conventional text boxes it supports a context menu 402 which allows the formatting and 
presentation to be dynamically altered for different locales. Thus, Fig. 4b illustrates the same 
text box, after the locale has been changed from English to German. 



10 



WO 00/67117 



PCT/US00/11720 



Having given these various examples of the multilingual components of the present 
invention, the following now describes an implementation of the multilingual components in 
further detail. 

5 L Overview of Implementation 

The multilingual components of the present invention operate in a conventional 
computer system, including a processor, memory, disk storage, network connection, and 
operating system environment. The operating system preferably supports a windowing 
environment. A suitable operating system includes Microsoft Corp.'s Windows95, 

jo WindowsNT and the like. In a Microsoft Windows95 implementation, the multilingual 
components of the present invention are embodied as ActiveX controls and objects; however, 
the present invention may be implemented as other types of entities, for example as classes in 
object oriented environments, such as Java, C++, SmallTalk, Eiffel, and the like. In other 
embodiments, the multilingual components may operate in a network computer running a 

15 browser environment for connection to a server providing the multilingual components. 
ActiveX implementations operate in Microsoft's Internet Explorer, or other browsers 
supporting ActiveX plugins. 

In accordance with the present invention, the multilingual components are reusable 
components, such as ActiveX controls, that provide a collectively common set of 

20 internationalization services via their interfaces and a high level of flexibility in controlling the 
component's behavior, dynamically, via a set of configurable properties and methods. These 
multilingual components can be used both by the developers and end users. The multilingual 
components can be used both as container-embedded controls or as foundation controls to 
exploit their services in non- visual applications. For the purposes of this specification the 

2$ terms component and control are used interchangeably. 

In general the multilingual components are locale sensitive and are driven by a locale 
property. A multilingual component can simultaneously represent data in any supported locale 
just by modifying its locale property. This modification can take place programmatically or a 
user can interact with the multilingual component at runtime and decide to change the locale 

30 and language in which the user wants to view the data. For instance a user viewing a numeric 
value on a numeric multilingual component, formatted for a German locale, can instantly 
choose to view it formatted for the U.S. locale by altering the locale via the context menu. The 
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output in the German locale will display the thousands separator as a period, with the 

comma as the decimal point, and changing to U.S. locale will automatically display the 

comma as the thousands separator, and the period as the decimal point. 

For the purposes of this specification, the following definitions are applicable: 
Container: A client application that is capable of embedding an multilingual 

component. 

Data Locale: The locale attribute associated with a piece of data. For example, an item 
of currency data stored in a database or application may have a German locale associated with 
it, representing a German currency, but be presented in a currency multilingual component 
which has a different locale, such as Japanese. 

Locale ID: A value defined by the operating system that uniquely identifies a locale. 
The locale determines the language/country/culture conventions such as 
number/currency/date/time formats. 

Locale Sensitive Properties: Multilingual component properties that are changed by 
the component when the underlying Locale ID is altered. The locale specific properties 
include the language and formatting parameters of the component. 

View Locale: The locale to use for formatting and presenting the data to the user. In 
contrast to the Data Locale which is associated with data, the View Locale is used to present 
the data in an alternative locale, instead of that of the Data Locale. In the example of Figs. 3a 
and 3b above regarding the Data Locale for a currency item, the View Locale is Japanese. 

Resource Locale: The Resource locale dictates the language/country/culture 
conventions in which the error messages and string resources of the application will be 
displayed. For example a currency multilingual component which displays U.S. currency data, 
may display an error message in Korean, on invalid input entry, if the resource locale is set to 
Korean. The string resources are those that are used to display text and other data of the 
multilingual component itself, such as its menus, title bars, dialogues, and other display areas. 
A multilingual component could operate in multiple languages, but it is useful to provide a 
neutral language to display string and menu resources. 

Significant Locale: A significant locale is conceptual construct describing which 
locale is most significant for a particular component. The significant locale may either be the 
Data Locale property or the View Locale property depending upon the component. The 
selection of one of these locales as the significant locale drives the locale sensitive properties 
to alter the presentation of the component. 
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II. Basic Multilingual Component Characteristics 

In a preferred embodiment, all multilingual components comprise common features 
including stock properties and events. 

Containment of Locale Multilingual Component 

In a preferred embodiment, each instance of an multilingual component is associated 
by containment with one or more locale multilingual components. Each locale multilingual 
component encapsulates the locale specific properties and requirements of a particular locale. 
A multilingual component obtains this information from the locale multilingual component 
interface. 

Dual Interfaced 

For an ActiveX embodiment of the multilingual components, it is preferred that all 
components are dual-interfaced, i.e. they can be driven either through an IDispatch interface 
type invocation, which allows late binding of object methods, or can be manipulated directly 
through a virtual function table. This allows the component to be used efficiently from high 
level languages like C++ which access the virtual function table directly, rather than accessing 
properties and methods from the Dispatch interface, which can be slow. 

Error Handling 

In a Windows embodiment, error messages are generated via the OLE Dispatch 
Exception mechanism. 

Error messages are dispatched in the language determined by the Resource Locale 
property. Error messages are distributed in a specific DLL for a language. The error messages 
are loaded from this DLL when the application is executed. If the DLL does not exist, the 
message as a last resort is displayed in the default resource language. 

Locale Driven 

The locale sensitive properties of a multilingual component are driven by a 
multilingual component's view or data locale. Modifying one of these locale properties result 
in an appropriate alteration of the locale sensitive properties. 

Control Service Access 

Some controls support interfaces for user interaction support. Where the multilingual 
component are implemented as ActiveX controls, then all component services should be 
accessible via an IUnknown Interface. Since the controls also support automation the methods 
and properties can be accessed via the IDispatch interface. 

Control License 
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In one preferred embodiment, all multilingual components implement a licensing 
interface, so that their use is legalized. A client running an multilingual component has to 
obtain appropriate licenses for using the multilingual component . 

Internet Ready 

All multilingual components are Internet ready and can be. downloaded over the 
Internet. In an ActiveX implementation, the controls implement the IObjectSafety interface 
for determining whether the control is safe for scripting or initializing. 

MFC & ATL Based 

In one embodiment, the multilingual components are written in C++ and use the 
Microsoft Foundation Class DLL's. The non-visual objects may be written using Microsoft's 
ATL SDK. 

III. Visual Multilingual Component Stock Properties 

Table 1 lists the preferred stock properties that are implemented by the visual 
multilingual components.. 



Table 1 : Stock Visual Component Properties 



Property Name 


Type 


Description 


Alignment 


Integer 


0- Left justify text 

1 - Right justify text 

2 - Center text 


Appearance 


Integer 


0 - Flat. Paints control without visual 
effects. 

1 - (Default) 3D. Paints control with 
three-dimensional effects. 


BackColor 


OLE_COLOR 


Sets the Background color of the 
control. 


BorderStyle 


Integer 


0 - The control has no visible border 
line. 

1 - The control has a single-line border 
(default). 


Enabled 


Boolean 


Enable/Disable the control. 


Font i 


IFontDispatch 


Set's the Control's Font. 


ForeColor 


OLE_COLOR 


Sets the foreground color of the 
control. 


Text 


String 


Returns/Sets text contained in the 
control object. 


ShowToolTip 


Boolean 


Enable or Disable the Tool Tips for the 
control. (Default - True) 


AutoKBLayout 


Boolean 


Determines whether an individual 
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control on a form changes the 
Keyboard Layout to that based on the 
Locale property. This allows each 
multilingual component to specify, if 
desired, its own keyboard layout. 
(Default - True) 


ContextMenu 


Boolean 


Enable or Disable the default menu 
associated with the control. Is 
dependent on the control type. The 
menu allows the user to change the 
locale information for the control. 
(Default - True) 


ViewLocale 


Integer 


LocallD of the locale to use for 
language/country/culture formatting 
and presentation requirements for 
presenting data to the user. 


ResourceLocale 


Integer 


LocallD of the locale to use for the 
language/country/culture conventions 
in which the error messages and string 
resources of the application will be 
displayed. 


Value 


Dependent on 
type of 
component. 


Default data to be included in 
component, such as default text for an 
edit component, or default number for 
a currency component. 



As those of skill in the art will appreciate that one or more of these properties may be 
optionally eliminated from an multilingual component while still providing the essential 
functionality of the present invention. Likewise other default properties may be added. 
5 Fig. 5b illustrates a sample property sheet 512 for accessing the properties of a 

multilingual component directly by the applications developer. Here, the property sheet 512 is 
for an instance of an edit multilingual component is shown. Fields 514 here allow the 
developer to define the locale IDs of the Resource and View locales. These locale IDs 
reference specific locale multilingual components which embed the locale specific information 
w for their respective locales. Other fields allow the developer to specify, for example, whether 
the edit is a multi-line or not (516) or read-only (518). 

Fig. 5a illustrates an example of an edit component itselfr. Via the miscellaneous 
setting checkboxes 502, one can enable or disable various ones of the above mentioned 
properties. Default text is set in text box 506. The user can select the locale and language, 
15 using context menu 508. Updates to these setting are effected by update button 5 1 0. 

15 
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Figs. 6a and 6b illustrate the property sheet 600 for an instance of a calendar 
multilingual component. In Fig. 6a, the basic organization of the calendar is defined by the 
applications developer, including alignment, styles, grid type, and so forth. The context menu 
for allowing user alteration of the locale can be enabled at checkbox 608. In addition, the 
5 developer specifies the locales by LocalelD for the ResourceLocale (602) and the ViewLocale 
(604). These locales will be used, as described above, when the calendar multilingual 
component attempts to determine which LocalelD to use. 

In Fig. 6b, the developer selects from a list 610 of supported locales those that will be 
available to the end user, and places those selected locales in the locale menu items list 612. 
w These selected locales will appear on the context menu if enabled. The non-selected locales 
are not available to the user. This allows the developer to specifically control which locales 
will be supported at the user level, thereby limiting, if desired, the user's ability to dynamically 
change the locale and presentation of the component The applications developer is freed from 
having to define the locale specific information, as this is encapsulated in the multilingual 
is component as provided to the developer. 

As indicated in Fig. 6a, the property pages include a font page 607 (itself not shown) 
for selecting a default font for the presentation of the component; a font selection list of 
available system fonts is provided with standard mechanisms for selection. A color page 609 
(not shown) provides standard mechanisms (e.g. color palette or wheel) for selecting a default 
20 color for the component. 

For other types of multilingual components, the property specification, including 
identification of resource and view locales, and selection of available locales, fonts, and colors, 
are essentially the same as illustrated in Figs. 6a and 6b. 

IV. Basic User Interaction 

25 Each visual multilingual component supports additional useful behavior in response to 

various user actions. First, each multilingual component preferably supports a tool tip. If the 
cursor is pointed on the multilingual component, a tool tip appears, indicating the currently 
selected language for the chosen multilingual component. The appearance of the tool pip can 
be enabled or disabled via a ToolTip property by the developer or application user. 

*° As shown above, it is preferable to allow the user to change the ViewLocale of a 

multilingual component by using the context menu to displays the available input locales for 
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the chosen control. However, this feature need not be always made available to the user, and 
can be enabled via an ContextMenu property. 

When the user changes focus from one multilingual component to the other, the 
keyboard input layout changes, to reflect the input locale, determined by it's significant locale. 
5 This feature can be enabled via the AutoKBLayout property. 

Display formatting, if any, is done only after a multilingual component loses focus. 
Before the user switches focus out from the current multilingual component, a LostFocus 
event is sent to the container, which then checks if the input is valid and determines whether 
can switch focus out of the multilingual component. If so, the focus is released, and the 
to container switches focus to the appropriate object. 

V. Visual Control Stock Event 

The following is the preferred common stock event implemented by the multilingual 
components that have a visual presentation: 
ViewLocaleChange 

is This event is generated when the multilingual component's View locale (language) is 

changed via the context menu. During the processing of the ViewLocaleChange, the container 
may set a new font on the control or perform other related tasks. 

VI. Component Containers 

The visual multilingual components are embedded in a container, with the container 
20 responsible for controlling the component. A container may be any window or visual object of 
a client application, such as a Visual Basic application. A user may interact with the 
multilingual component by inputting information or accessing a multilingual component's 
context menu to change the view locale or other properties. 

In an ActiveX implementation, the multilingual components can be hosted in any 
25 container that supports the OCX96 specification, as specified by Microsoft Corp. 

VII. Visual Multilingual Component Embedding & Initialization Sequence 

A multilingual component can be embedded in the container application, for example, 
by dragging an icon for the multilingual component from a Tool Box over to the container. 
Each container includes a LocalelD which defines the locale which is used to define the initial 
30 local specific properties of its components. Fig. 7a illustrates an exemplary development 
environment 700, such as Microsoft Visual Basic. Here, the developer defines various 
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containers, such as form 702, to contain various components, including the multilingual 
components of the present invention. The multilingual components are included, along with 
pre-existing components, in a palette 704, or other user interface mechanism. Fig. 7b 
illustrates the same form 702 after the developer has placed a calendar multilingual component 
706 on the form. 

When a multilingual component is placed in a container, the multilingual component 
initializes itself by retrieving the ambient locale Identifier (LocalelD) from the container and 
setting its ViewLocale with this value. If the container does not support the LocalelD property 
then the control initializes itself with the user's default locale ID, which is managed by the 
operating system. If the user's default locale cannot be retrieved, the operating system's locale 
(regional settings) is used to set both both the ViewLocale and the ResourceLocale (and the 
DataLocale, if present). 

In cases where the data that is used in a multilingual component is retrieved from the 
application itself, a database, or other predefined source (as opposed to being merely user 
entered), then the data may have a Data Locale associated with it. In this case, the ViewLocale 
will remain as set, but the Data Locale is selectively used to format the data. For example, in 
one embodiment, the currency multilingual component operates on this principle. For 
example, a client application may store currency data such as ¥100 (100 Yen) in a database as 
the value 100 and data locale code uniquely associated with Japan (e.g. JPN). When the 
currency multilingual component is configured, it adopts as its data locale JPN and a distinct 
view locale, such as USA (U.S.A). During runtime, the component will display the 100 value 
formatted for the U.S. locale, though displaying the Yen symbol. The ViewLocale can be 
changed (e.g. to German, for different number separators) while retaining the DataLocale. 

Once the ViewLocale is established the multilingual component sets its locale sensitive 
properties accordingly. 

VIIL Container/Client in User Mode (Application running) 
When the container application is running it can now set the multilingual component's 
locale properties. The initial locale sensitive properties of the control are set based according 
to the ViewLocale ID. The container is responsible for mapping a database field data, or some 
other data entity to the multilingual component's Value property, if applicable. 

Setting one of the multilingual component's locale ID properties transmits a 
ViewLocaleChange notification to the container. The container event handler code may 
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decide at this point to change the font of the multilingual component so that the presentation 
of data is visible in the appropriate font. 

IX. Container Responsibilities 
A container which stores an multilingual component drives the contained multimedia 
components based on the locale associated with any data retrieved from a database or other 
repository used by the container. This means that the container is responsible for maintaining 
the locale associated with the data and storing it in the database or other persistent data 
repository. The container is responsible for providing the component with a handle to a 
property bag or stream for persistently storing its properties. 

The container sets the value of the multilingual component by setting the Value 
property and also setting the ViewLocale property. The container thus is responsible for 
mapping a database field data to the multilingual components Value property. It also retrieves 
the data from the multilingual component as necessary and calls procedures to store it in the 
appropriate data repository. 

A container preferably responds to a multilingual components ViewLocaleChange 
event. The application should be able to let a designer, at design time, create a Locale Default 
Properties Table. This table preferably contains predefined settings that are defaults for the 
locale, like the font a particular locale should use as a default, among other properties like the 
style, size, and the like. The container should also have access to such a table. When 
processing the ViewLocaleChange event the container can decide to set the font to the default 
that has been allocated at design time. 

All strings passed as parameters to multilingual components are preferably converted 
to a wide (Unicode) format in embodiment where this is an OLE requirement. All strings 
received by the container, for example, inside an event parameter, are wide format. 

For the Date/Time multilingual component, along with the date/time, the container 
preferably stores a TimeZoneld that is associated with it. The container must be able to bind 
both the Value & TimeZone properties to a data source. 

The container should handle exceptions and events as needed. The container needs to 
handle any exceptions generated by the multilingual component. In a Windows embodiment, 
a multilingual component generates errors via the OLE exception mechanism. The OLE 
exception constitutes an Error Code and an Error String. The Error String is in the language as 
specified by the container's locale ID. However the Error String may be empty, in case the 
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multilingual component's resources do not contain an error string for the container language. 
In any case the container must process the exception in an appropriate manner, which may be 
as simple as displaying the error string in a message box. 

Finally, the container is responsible for determining whether it wants to handle events 
generated by the multilingual component for the purpose of event handling. 

X. Component & Container Boundaries 

The container or the multilingual component must not violate each other's boundaries, 
and the communication between the two should confirm to the application communication 
standards for the implementation environment, e.g. COM standards for ActiveX controls. 

The component and control communication is preferably by events and methods and 
properties. The following are preferred features of component-container communication: 

• The multilingual component should not have to maintain information about where and how 
its data is stored. The container should have to maintain information about how to get data 
and set this data in the multilingual component. Likewise the container should also be 
liable of storing this data if needed. 

• The currency control, for instance, need not have access to externally provided currency 
tables for conversion purposes. If the user changes the ViewLocale, an event gets 
generated, and the container should manage any conversions, if needed. 

XI. Component Persistence 

An instance of a multilingual component in a form is persistent, and stores its 
LocalelD, along with locale sensitive properties and stock properties. When the application is 
restarted, the multilingual component restores its properties to the state before the application 
was closed. That is to say, all multilingual components on a form will save and restore their 
individual properties appropriately. 

XII. Multilingual Component Implementation 

Having described the implementation features of the multilingual components 
generally, this section now describes, in further detail, the behavior, properties, methods, 
events related to the Currency, DateTime, Edit, Locale and Numeric, controls. These details 
are for one particular implementation as ActiveX controls. Those of skill in the art appreciate 
that the names, formats, method interfaces and other programming details may be easily 
changed while preserving the essential features and principles of the present invention. 
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A) Calendar Multilingual Component 

The calendar multilingual component provides a user interface for entering dates in a 
client application, and propagating such date information to other uses of the client. The 
calendar multilingual component can be used as a standalone entity or in combination with the 
5 DateTime multilingual component. 

JJ Component Behavior 

On instantiation the calendar multilingual component displays the days of the current 
month in a grid, with the current day highlighted. Initially the ViewLocale of the control 
defaults to the system default locale. The calendar multilingual component also displays the 
10 current month name and year, along with the day names in the language of the locale as 
implied by the ViewLocale property. 

The user can select any day in the month by positioning the mouse on the day and 
clicking the left mouse button. The user can also move to the next or previous month via the 
previous/next buttons. Alternatively the user can point the mouse on a bar and bring up a 
is popup context menu which display the previous 3 month and the next three months (in the 
native language) as items, that can be chosen from the menu, which allows for a fast and 
efficient navigation into the months/years. 



Table 2: Class Name: MC.Calendar Class Properties 



Name 


Type 


Description 


BackColor 


OLE_COLOR 


Sets the background color of the 
control. 


BorderStyle 


Integer 


0 - The control has no visible border 
line. 

1 - The control has a single-line border 
(default). 


ContextMenu 


Boolean 


Enable or Disable the default menu 
associated with the control. Is 
dependent on the control type. 
(Default - True) 


Day 1 


Integer 


Day as a numeral. 


Enabled 


Boolean 


Enable/Disable the control 


Font 


IFontDispatch 


Sets the control's font. 


ForeColor 


OLE_COLOR 


Sets the foreground color of the 
control. 


GridStyle 


Integer 


0 - None 

1-Flat 

2 - Bumped 
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3 - Etched 

4 - Raised 

5 - Sunken 


Month 


Integer 


Month as a numeral. 


ResourceLocale 


VARIANT 


The locale to use for displaying errors 
and menu resources. This value could 
be one of the following: 

A locale identifier. 

A concatenation of language 
and country abbreviation. 


Title 


Integer 


0 - None 

1 - Left Justify 

2 - Right Justify 

3 - Center 


TitleColor 


OLE_COLOR 


Sets the title color. 


TitleFont 


IFontDispatch 


Sets the control's title font. 


Value 


OLE DATE 


The actual date value represented by 
an 8 byte OLE Date. 


ViewLocale 


VARIANT 


The ViewLocale that the control 
represents. This value could be one of 
the following: 

A locale identifier. 

A concatenation of language 
and country abbreviation. 

Another locale object. 


Year 


Integer 


Year as a numeral. 



Methods : None 
Events 

ViewLocaleChange 

5 This event is generated when a view locale change has been requested by the user via 

the context sensitive menu. 



DateTimeChange 

Param: DATE NewDateParam: DATE NewDate 
io This event is generated when the user has modified the date via the user interface 

PageBrowse 

This event is generated when a user selects the forward or back buttons to change the 
months while browsing months. 
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Referring now to Fig. 8, there is shown in further detail an exemplary implementation 
of a calendar multilingual component. The component is implemented as a collection of series 
of high level modules. These modules are: 

The Input Reaction Unit 808 (IRU): The IRU 808 is responsible for handling all end 
5 user input via the mouse or the keyboard. For instance a user might right click the mouse 
button on the component, which the IRU 808 will process to display a context menu 
containing languages that can be selected by the user. Fig. 9 illustrates the control flow of the 
IRU 808 in response to a user input. 

The Calendar Rendering Engine (CRE) 804: The CRU 804 is the portion of the 

w component that takes care of the display issues and dynamically changing the view to display 
the calendar in various languages, that are supported by the operating system. The CRE 804 is 
further responsible for generating the grid layout for the dates. The CRE 804 exposes 
properties and methods to control the visual aspects of the calendar in the correct underlying 
language. The CRE 804 draws the elements of the calendar multilingual component in the 

15 correct language and cultural conventions. Fig. 10 illustrates the normal drawing sequence, 
including calculating 1002 settings for various elements, such as grid and border location, 
drawing 1004 calendar borders, drawing 1006 the month name in the correct language as 
determined by the locale, drawing 1008 days of the week in the correct language, and drawing 
1010 the grid elements themselves. 

20 The Selector Control Module (SCM) 802: When the user clicks the mouse in the title 

area 104, the IRU 808 sends the request to the SCM 802 to display a selector control 
containing months for the past and future months. From there on the SCM 802 communicates 
with the CRE 804 and the Calendar Events Generator 806 to process user requests. Fig. 1 1 
illustrates the general behavior of the selector control. The selector control pops up 1 102 when 

25 selected. When the control receives 1104 a user selection of month, the Calendar Events 
Generator 806 is notified 1 106. The CRE 804 renders 1 108 (see Fig. 10) the calendar for the 
selected month, applying the appropriate locale format requirements, such as font, language, 
and so forth. 

In a preferred embodiment, the selector control is a Windows class, which behaves like 
30 a menu control, and allows scrolling of items in both directions. The scroll speed is 
determined by whether the mouse pointer is in the warm or hot scroll regions. The selector 
control is composed of the selector window, which displays the selector items, and a selector 
list, which holds the items to be displayed. The selector window displays a subset of the items 
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held in the selector list. Items can be appended or inserted via sending the SLRMAPPEND 
and SLRM_INSERT messages to the control. The message 

SLRM_SETVISIBLEITEMCOUNT determines the number of items that will be displayed in 
the selector window from the selector list. Further on, the message SLRM_SETTOPINDEX 
can be send to the control to determine the index in the selector list from which the selector 
control must start displaying the items. 

The Calendar Events Generator (CEG) 806: This module is responsible for firing any 
events to the container of the calendar multilingual component. These events include 
DateChange, PageBrowse and the ViewLocaleChange events. 

The other types of multilingual component have similar implementations, but typically 
simpler, such as without the selector control, and a simpler input reaction unit, specific to the 
types of inputs that the component receives. 



B) Currency Multilingual Component 

A currency multilingual component exposes provisions to manage attributes that 
determine the formatting of a currency. It is a visual control that allows a user to enter a 
currency value. 

1) Component Behavior 
The currency multilingual component provides validation by letting the user input only 
numbers, currency sign and the decimal separator string. The user can decide which locale's 
formatting should be used to display the currency value. This is achieved by the user using the 
context menu of installed locales to choose from (the installed locales were illustrated, for 
example, in Fig. 6b). The control display is formatted according to the ViewLocale when the 
control looses focus. 

Changing the ViewLocale resets the underlying currency formatting properties. By 
default the DataLocale and the ViewLocale properties represent the same Locale. However if 
the ViewLocale is changed by the user, the formatted currency output is displayed with the 
ViewLocale property's attributes and the DataLocale property's symbol. 

If the user alters the ViewLocale, a ViewLocaleChange event is generated to the 
container. The container can do any currency conversions at this point and set the new value 
via the Value property. 

The underlying value of the currency is set under two conditions: 
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1 . Directly by setting the Value property; or 

2. Implicitly after the user has entered data in the component, and it has been 
successfully parsed. 

2) Class Definition — 

The following provides a sample class definition for the currency multilingual 
component. 



Table 3: Class Name: MC.Currency Class Properties 



Property Name 


Type 


Description 


BeepOnError 


BOOL 


Beep on validation errors. 
(Default - False) 


DecimalSeparator 


String 


The decimal separator string used to 
display the output. 


FractionalDigits 


Integer 


The number of fractional digits to 
display for the view locale. 


GroupingSize 


Integer 


The size for each group of monetary 
digits to the left of the decimal 
separator. 


IntlSymbol 


BOOL 


If True displays the international 
symbol characters specified by the ISO 

AO 17 

HZ. 1 / . 

(Default - False) 


LeadingZeros 


Integer 


Specifies the leading zeros in decimal 
fields. Possible values: 
\j - .L>ca.uing ZvCios 
1 - Leading Zeros 


DataLocale 


VARIANT 


The Locale that the control represents. 
This value could be one of the 
following: 

Locale Identifier. 

A combination of Language 
and Country abbreviation. 

Another Locale Object. 


LocaleNameMenu 


VARIANT 


Safe Array holding LocalelD's that 
will included in the context menu. 


NegativeStyle 


Integer 


One of the 16 negative currency modes 
to use to display negative monetary 
values. This value must be between 0 
- 15. 


PositiveStyle 


Integer 


One of the 4 positive currency modes 
to use to display positive monetary 
values. This value must be between 0 
-3. 


ResourceLocale 


VARIANT 


The locale to use for displaying errors 
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and menu resources Thi<; valnp ™niH 
be one of the following: 

A locale identifier. 

A concatenation of language 
and country abbreviation. 


Symbol 


String 


The Currency symbol represented by 
the current locale. 


ThousandSeparator 


String 


The thousand separator string used to 
display the output 


UseNativeDigits 


Boolean 


Indicates whether to display the output 
using the View Locale's native digits. 
(Default - False) 


Value 


double 


The actual monetary value represented 
by the control. 
(Default - 0) 


ViewLocale 


VARIANT 


The ViewLocale that the control 
represents. This value could be one of 
the following: 

A locale identifier. 

A concatenation of language 
and country abbreviation. 

Another locale object. 



Methods : None 
Events 

ViewLocaleChange 

This event is generated when a view locale change has been requested by the user. 
C) DateTime Multilingual Component 

The DateTime multilingual component is used for input and formatting of date and 
time strings. The component allows users to format date & time via date/time specifiers. On 
creation the control value defaults to the current date/time, and the system's default locale, and 
displays the current date in the formatting convention of the locale. The control can represent 
either a date or a time at any given instance, or both. 

1) Component Behavior 
The user inputs the date based on the convention of the locale identified by the 
ViewLocale property. Date can be input in the form nl/n2/n3, where nl, n2 and n3 are 
numeric components of the date. Depending upon the locale, nl could either represent a 
month or a day, etc. A Date/Time could be entered in the format nl/n2/n3 n4:n5, and so on. 
The date separator may or may not be "/", and is dependent upon the locale convention, as 
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identified by the ViewLocale. The time portion of the component encapsulates a time, which 
can be modified via the Hour/Minute/Second properties. 

The DateTime component can be set to display a dropdown calendar, for ease of 
choosing dates. This calendar is based on the calendar multilingual component. 

5 (a) Input Validation 

The Date/Time input is parsed and validated when the control looses focus, and if 
validated successfully is formatted and displayed according to the Format property. If the 
validation of input date fails, the date defaults to the value that existed upon the control 
gaining the input focus. 

10 (b) Output Formatting 

The date/time can be customized via the Format property. If the Format property has 
not been set, changing the ViewLocale (from the context sensitive menu) will modify the 
Format property, and display the date/time according to that locale. The Format will be set 
specific to that locale. 



is Table 4: Class Name: MC.DateTime Class Properties 



Name 


Type 


Description 


Appearance 


Integer 


0 - Flat. Paints controls without visual 
effects. 

1 - (Default) 3D. Paints controls with 
three-dimensional effects. 


BackColor 


OLE_COLOR 


Sets the Background color of the 
control. 


BeepOnError 


BOOL 


Beep on validation errors. 
(Default - False) 


BorderStyle 


Integer 


0 - The control has no visible border 
line. 

1 - The control has a single-line border 
(default). 


ContextMenu 


Boolean 


Enable or Disable the default menu 
associated with the control. Is 
dependent on the control type. 
(Default - True) 


EnableCalendar 


Boolean 


Enable/Disable the Calendar control 
button. 


Enabled 


Boolean 


Enable/Disable the control 


Font 


IFontDispatch 


Sets the control's font. 


ForeColor 


OLE_COLOR 


Sets the foreground color of the 
control. 
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Format 


String 


The format strinf? that <;neeifi><: th*> 
formatted output of date or time. By 
default this is set to the ViewLocale's 
(ViewLocale) long date format. For 
Time control it is set to the 
ViewLocale's default. 


MilleniumMode 


BOOL 


Sets/Gets the Millenium Morie for 
input entry, which determines whether 
the year is 2 or 4 digits. 


ResourceLocale 


VARIANT 


The locale to use for displaying errors 
and menu resources. This value could 
be one of the followino* 

A locale identifier. 
A concatenation of lanmiaop 
and country abbreviation. 


ShowToolTip 
Style 


Boolean 
Integer 


Enable or Disable the Tool Tine fnr th*» 
control. (Default - True) 

0 - Date/Time Control (Default) 

1 - Date Control 

2 - Time Control 


Text 


String 


Returns/Sets text contained in the 
control object. 


Value 


OLE DATE 


1 he aefrlAl Hjlf^/tiTTIf* \7£k1it«> ror\ra o + a si 
* xaw u^iuai uaLw nine VcIlUC ICprCoCniCQ 

by an 8 byte OLE Date. 


ViewLocale 


VARIANT 


The ViewLocale that the control 
represents. This value could be one of 
the folio win a* 

A locale identifier. 
A concatenation of language 
and country abbreviation. 

Another locale object. 


ViewLocaleMenu 


Special 


Consists of the locale ids that 
are displayed when the context menu 
button is pressed, assuming the 
ContextMenu property is TRUE. 


Table 5: Time Specific Properties 


Name 


Type 


Description 


Hour 


Integer 


The Hour value represented by the 
Date/Time 


Minute 


Integer 


The minute value represented by the 
Date/Time 


Second 


Integer 


The second value represented by the 
Date/Time 



Table 6: Date Specific Properties 
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Name 


Type 


Description 


Day 


Integer 


The Day value represented by the 
Date/Time 


Month 


Integer 


The Month value represented by the 
Date/Time 


Year 


Integer 


The Year value represented by the 
Date/Time 



Methods 

HRESULT GetDayOfWeekfshort *pDayOfWeek, BSTR ♦pDayOfWeekStr) 
Returns the day of week as an integer and a string representation. 



HRESULT GetDayOfYear(short *pDavOfYear) 
Returns the day of year as an integer. 

Events 

ViewLocaleChange 

This event is generated when a view locale change has been requested by the user via 
the context sensitive menu. 

DateTimeChange 

Param: DATE NewDate 
This event is generated when the user has modified the date via the user interface. 

D) Locale Multilingual Component 

The locale multilingual component is a non-visual control used to define the 
language/country/font and other information pertaining to a particular locale ID. On 
WindowsNT platform the developer can set the locale for the whole system (Default Locale) 
or for a particular thread, via the SetThreadLocale() API call. However, this level of locale 
specification is insufficient to allow for individualized localization of particular multilingual 
components. Thus, in accordance with the present invention, the locale multilingual 
component provides a finer granularity & encapsulates locale management on per locale basis, 
giving the capability for each class to have its own locale, via containment. Locale 
information can either reflect the information, as defined by the system, or it can reflect any 
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user overridden properties. This feature is controlled via a UseUserOverride (or similar) 
property. It also features enumeration of supported and installed locales on the current system. 
All other types of multilingual components are dependent on at least one locale multilingual 
component to provide the information about the requirements of a particular locale. 

During initialization the locale multilingual component's default LocalelD is set to the 
default user supplied locale ID, such as provided by the operating system. The locale 
multilingual component then obtains from the operating system the appropriate formatting 
information for the locale, and makes this information available to other multilingual 
components. If this fails for some reason the system default locale ID is used. By default the 
locale multilingual component allows access to all the read only properties, which cannot be 
overridden. 



Table 7: Class Name: MC.Locale Class Properties 



Name 


Type 


Description 


AnsiCodePage 


Long 


ANSI code page for the Locale. 
(K/o-reaci only) 


CharSet 


Short 


Character Set representing the Code 
Page. (R/O) 


CountryCode 


Long 


Country code, based on International 
phone codes, associated with the 
Locale. (R/O) 


CountryName 


String 


Country name associated with the 
Locale. (R/O) 


CountryNameAbbrev 


String 


Country Name abbreviation as 
specified in the ISO standard 3166. 
(R/O) 


CurDecimalSeparator 


String 


Currency decimal separator string for 
the Locale. 


CurFractionalDigits 


Integer 


Currency fractional digits for the 
Locale. 


CurGroupingSize 


Integer^ 


The size for each group of monetary 
digits to the left of the decimal 
separator. 


CurlntlSymbol 


String 


The international symbol characters 
specified by the ISO 4217. 


CurNegativeStyle 


Integer 


One of the 16 negative currency 
modes to use to display negative 
monetary values. This value must be 
between 0- 15. 


CurPositiveStyle 


Integer 


One of the 4 positive currency modes 
to use to display positive monetary 
values. This value must be between 0 
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-3. 


CurSymbol 


String 


Currency symbol for the current 
Locale 


CurThousandS eparator 


String 


The currency thousand separator 
string for the locale 


EngCountryName 


String 


Country Name in English. Characters 
iu liic 2>ixiiig arc resmciea io 
characters mappable into the ASCII 
127 character Subset. (R/O) 


EngLanguageName 


String 


Language name in English. Based on 
the ISO standard 639 with characters 
mappaoie lnio me l z I cnar 
subset. (R/O) 


I anffuapeA hhrpv 


Oil Ul££ 


language name abbreviation. 
Created by taking a 2 letter language 
auuicvidiiuii iioin iou sianuarG o^)y, 
and adding a 3rd letter to indicate 
sublanguage. (R/O) 


Languageld 


Short 


Language ID associated with the 
Locale. (R/O) 


LanguageName 


String 


Fully localized language name 
associated with the Locale. (R/O) 




V/VK1AJN 1 


lne locale that the control represents. 
This value could be one of the 
following: 

A locale identifier. 

A concatenation of language 
and country abbreviation. 

rVilLfUlcr lUtalc ODJcCl. 


NativeCountryName 


String 


Country Name, in native language, 

aoaUtJalCU Willi LIIC l^OCdJe. 

(R/O) 


NativeLanguageName 


String 


i^diiguagc iidiiic, in me nanve 
language, associated with the Locale. 
(R/O) 


NegativeSign 


String 


String representing the negative sign. 
(R/O) 


NumDecimalSeparator 


String 


Numerical decimal ^f^rifi ratnr crrincr 

i luui^iivai uvviuiiii kjv^Lydi ulul oil lilt 

for the Locale. 


NumFractionalDigits 


Integer 


Numerical fractional digits for the 
Locale. 


NumGroupingSize 


Integer 


The size for each group of numerical 
digits to the left of the decimal 
separator. 


NumLeadingZeros 


Integer 


Numerical leading zeros in decimal 
fields. Possible values: 

0 - No Leading Zeros 

1 - Leading Zeros 



31 



NSDOCID: <WO 00671 1 7A2_I_> 



WO 00/67117 



PCT/US00/11720 



NumNegativeStyle 


Integer 


One of possible negative number 
modes supported by NLS API. 


NumThousandSeparator 


String 


The numerical thousand separator 
string for the locale 


PositiveSign 


String 


String representing the positive sign. 
(R/O) 


UseUserOverride 


BOOLEAN 


TRUE, if Locale user overrides 
should be used for getting locale 
information. Default is TRUE, i.e. 
use user overridden locale 
information. 



Methods 

SAFEARRAY EnumerateFontsO 

Returns a SafeArray of font dispatch pointers, for all fonts associated with the Locale 
property. 



SAFEARRAY Enumerate(Boolean LocaleType) 
LocaleType: 

0 : Supported Locales 

1 : Installed Locales 

Enumerates all the Locales supported by the system, and returns them as a safe array of 
Dispatch IDs of Locale objects. 

LPDISPATCH GetDefaultFontO 

Chooses and returns a font object, from a list of available fonts, that can be used to 
display the charset represented by the Locale property. 

E) Numeric Multilingual Component 

The numeric multilingual component famishes capabilities to input numeric values, in 
a locale sensitive manner. 

(a) Component Behavior 
The numeric multilingual component provides input validation by letting the user input 
only numbers, negative sign, and or the decimal separator string. The display is formatted 
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according to the ViewLocale property, when the component loses focus. Changing the 
ViewLocale property resets the underlying currency formatting properties. 
The underlying value of the numeral is set under two conditions: 

1 . Directly by setting the Value property 

2. Implicitly after the user has entered data in the control, and it has been successfully parsed. 

(b) Component Min/Max Ranges 
The Minimum and Maximum properties are used to limit the range of numeric values 
that will be accepted by the component. Normally the Minimum and Maximum properties are 
both set to 0, which implies no enforcement of range limits (except of course and limitations of 
the underlying double data type). The following are the preferred features of the use of 
Minimum and Maximum properties, in conjunction with a SpinButton (increment/decrement 
control) and value Stepping properties: 

• If the Minimum and Maximum properties are equal (but not 0), then only the Minimum 
value can be input via the control. 

• If Minimum value is less than the Maximum value, and the Stepping property and the 
SpinButton properties are set, then clicking the up arrow will increment values in the 
control by the Stepping amount, and clicking the down arrow of the spin will decrement 
values, enforcing the range limits. 

• If Minimum value is greater than the Maximum value, and the Stepping property and the 
SpinButton properties are set, then clicking the up arrow will decrement values in the 
control by the Stepping amount, and clicking the down arrow of the spin will increment 
values, enforcing the range limits. 

• If the Minimum or Maximum properties is changed and the underlying Value property is 
no more within the range, the Value property defaults to the Minimum value. 

(c) Input Validation 
The parsing of input and validation occurs when the control loses focus. 



Table 8: Class Name: MC.Numeric Class Properties 



Name . 


Type 


Description 


BeepOnError 


BOOL 


Beep on validation errors. 
(Default - False) 


DecimalSeparator | 


String 


The decimal separator string used to 
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disolav the outDiit 


FractionalDigits 


Integer 


The number of fractional digits to display 
for the locale. 


GroupingSize 


Integer 


The size for each group of numeric digits 
to the left of the decimal separator. 


LeadingZeros 




opecines tne leaamg z,eros in decimal 
fields. Possible values: 

0 - No Leading Zeros 

1 - Leading Zeros 


Maximum 


double 


The maximum value of the limit range. Is 
used in conjunction with the Minimum 
property. If both Minimum and Maximum 
property values are 0, no range is implied. 
(Default - 0) 


Minimum 


double 


The minimum value of the limit range. Is 
used in conjunction with the Maximum 
property. If both Minimum and Maximum 
property values are 0, no range is implied. 
( jjeiauit — u ) 


NegativeStyle 


Integer 


One negative Numeric modes to use to 
display negative values. This value must 
be between 0-4. 
0: (1.1) 
1 : -1.1 

z . -1.1 

3 : 1.1 

*t . 1.1 


ResourceLocale 


VARIANT 


The locale to use for displaying errors and 
menu resources. This value could be one 
of the following: 

A locale identifier. 

A concatenation of language and 

WlAHlljr O.UUI C V laliL/Il. 


SpinButton 


BOOL 


Enable/Disable Spin Button. 
(Default — Fatael 


Stepping 


Float 


Used in conjunction with the Spin 
property only. If Spin is enabled then 

cliclcinc* On thf* ^niTI fOtttrTil will ir»r»-r*»Tv» ont 

^nuiviiig Kjn me. op ii j wviiiu«ji win increment 
or decrement the control value by the 
amount specified in this property. 
(Default -1) 


ThousandSeparator 


String 


The thousand separator string used to 
display the output 


Value 


double 


The actual numeric value represented by 
the control. 
(Default - 0) 


ViewLocale 


VARIANT 


The ViewLocale that the control 
represents. This value could be one of the 
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following: 






A locale identifier. 






A concatenation of language and 






country abbreviation. 






Another locale object. 



Events 

ViewLocaleChange 

This event is generated when a view locale change has been requested by the user via 
the context sensitive menu. 



F) Resource Multilingual component 

The Resource multilingual component enables an application to retrieve native 
resources like strings, bitmaps and icons based on the Locale property. Rather than hard 
coding strings in an application, the resource multilingual component provides a locale 
independent way of retrieving strings based on a Resource ID. A particular Resource ID can 
represent a string, bitmap or icon in different locales. 

The resource multilingual component constructs a DLL name by concatenating the 
Language, Version and Application properties. Any request to retrieve a resource is fulfilled 
by acquiring the resource from this DLL. The DLL is searched in the following order: 

1 . Directory the Application was loaded from; 

2. Current directory; 

3. System directory; 

4 . Window ' s directory; 

5. Directories in the PATH variable. 



Table 9: Class Name: MC.Resource Class Properties 



Name 


Type 


Description 


Application 


String 


A unique application name string. 


Language 


String 


The language string that represents the 
resource. 3 Letter ISO standard, i.e. 
ENU. 


Locale 


VARIANT 


The locale that the control represents. 
This value could be one of the 
following: 

A locale identifier. 
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A concatenation of language 
and country abbreviation. 

Another locale object. 


Version 


String 


The version string for the DLL file. 



Methods 

BSTR GetString(Long ResourcelD) 

Returns a string representing a ResourcelD for the locale specified by the Locale 
property. 

SAFEARRAY GetBitmap(Long ResourcelD) 

Returns a single dimension safe array of bytes which contains a binary representation 
of a bitmap, based on the Locale property. 

SAFEARRAY GetIcon(Long ResourcelD) 

Returns a single dimension safe array of bytes which contains a binary representation 

of an icon, based on the Locale property. 

BSTR FormatString(Long ResourcelD, SAFEARRAY saVarArguments) 

Formats a string represented by ResourcelD, replacing format specifiers with strings 

contained in the array saVarArguments. 

Events : None 

G) Edit Multilingual Component 

The edit multilingual component is a visual control for the purpose of inputting free 
format textual information. Fig. 5b illustrated the property sheet for defining the properties of 
the edit multilingual component. The multilingual component language and font is 
determined by the ViewLocale property. Depending upon the ViewLocale the input may 
either be displayed left to right or right to left or with BIDI (bi-directional text entry) 
functionality. The edit multilingual component ensures proper editing/selection of characters 
whether the characters are half or full width. 

An edit multilingual component can be single or multiline. If a multiline edit 
multilingual component cannot display all lines of data in its window, the scroll bar appears 
automatically, either on the right or the left edge of the window, depending upon the 
ViewLocale property. 
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Table 10: Class Name: MC.Edit Class Properties 



Name 


Type 


Description j 


MaxLength 


Long 


Sets the maximum number of 
characters that can be entered 


Modified 


Boolean 


Indicates if the text has been modified 
in the control 


MultiLine 


Boolean 


Selects SingleLine or MultiLine mode. 
(Default - False) 


PasswordChar 


String 


A one character string that is displayed 
as a password character. If this 
property is set, the user sees the 
password character for every character 
inputted in the control. 


Readonly 


Boolean 


Determines if the Text in the control 
can be edited. (Default - True) 


ResourceLocale 


VARIANT 


The locale to use for displaying errors 
and menu resources. This value could 
be one of the following: 

A locale identifier. 

A concatenation of language 
and country abbreviation. 


ScrollBars 


Short 


0 - None 

1 - Horizontal 

2 - Vertical 

3 - Horizontal & Vertical 


ViewLocale 


VARIANT 


The ViewLocale that the control 
represents. This value could be one of 
the following: 

A locale identifier. 

A concatenation of language 
and country abbreviation. 

Another locale object. 



Methods : None 
5 Events 

KeyPress v 

This event is generated when a user presses a key in the control area. 
ViewLocaleChange 

This event is generated when a view locale change has been requested by the user via 
10 the context sensitive menu. 
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Text Multilingual Component 

The text multilingual component is a non-visual control which provides string 
manipulation services. A new instance of the text multilingual component acquires its initial 
locale ID from the current user default locale. The string that is represented by the text 
multilingual component is associated with the Locale property, which may be overridden by 
the user. All string mappings and conversions are based on the Locale property. 



Table 1 1 

Class Name: MC.Text Class Properties 



Name 


Type 


Description 


Text 


Long 


The underlying string 


ResourceLocale 


VARIANT 


The locale to use for displaying errors 
and menu resources. This value could 
be one of the following: 

A locale identifier. 

A concatenation of language 
and country abbreviation. 


ViewLocale 


VARIANT 


The locale that the control represents. 
This value could be one of the 
following: 

A locale identifier. 

A concatenation of language 
and country abbreviation. 

Another locale object. j 



Methods 



Integer GetLength O 

Returns the character length of the underlying string. 

Void TurnUpperQ 

Converts the underlying string to upper case. 
Void TurnLowerO 

Converts the underlying string to lower case. 
Integer ComparefText obiTargefl 

Compares the current object with the target object objTarget, and returns a 0 if they 
match, -1 if source is less than target, and 1 if the target is greater than source. 
Integer SetAtflnteger strlndex. Integer ch Value) 
Replaces the character at strlndex with the character value ch Value. 
Integer GetAtf Integer strlndex) 

Returns the value of character at position strlndex in the string. 
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Void Append(Text objTarget) 

Appends the string object objTarget to the underlying string. Use the Text property to 
access the underlying string. 

Integer Findflnteger FindChar) 

Returns the index at which the character represented by FindChar is found. 
Events: None 



In summary, the present invention provides various multilingual components that 
encapsulate intelligent behavior and data for dynamically altering the language, formatting, 
and presentation of data in a software application. The components may be used by an 
applications developer to provide robust internationalized software that may be easily adapted, 
either during development or at runtime, to the specific cultural or language requirements for 
different geographic regions where the software it distributed or used. The present invention 
encompasses the disclosed multilingual components, and any other component that 
encapsulates the information necessary to reformat its data for different locales dynamically, 
including special purpose components, such as the calendar component. Other components 
that come within the scope of the present invention, may include, for example, postal address 
multilingual component that provides a multilingual address data entry and presentation 
environment, and automatically formats addresses according to a selected locale's addressing 
format parameters; a telephone number multilingual component provides a multilingual 
telephone number data entry and presentation environment, and that automatically reformats a 
telephone number, and a drop-down list multilingual component that provides a programmable 
multilingual drop-down list. 
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We claim: 

1. A computer program product for executing on a computer system from a computer 
readable medium, and for providing support for multiple languages or locales, the program 
product comprising: 

a multilingual component encapsulating data identifying a plurality of locales, each 
locale having a defined a language and formatting parameters for presenting data 
by the multilingual component, the multilingual component adapted to provide 
both a development time selection of a current locale for defining the language and 
formatting parameters of the component and a runtime selection of at least one of 
the plurality of locales that automatically presents the data with the language and 
the formatting parameters of the selected locale. 

2. The computer program product of claim 1, further comprising: 
a development application including: 

a plurality of different types of multilingual components, each type providing type 
specific functionality for presenting a specific type of data; 

a user interface mechanism that enables user-selected ones of the different types of 
multilingual components to be placed in a container of an application, the 
container having a specified locale, wherein each multilingual component 
placed with the container automatically selects the containers locale as the 
selected locale for presenting and formatting of its data. 

3. The computer program product of claim 1, further comprising: 

a client application including at least one container having a predefined locale, the 
container containing at least one multilingual component which automatically 
selects the containers predefined locale as the selected locale for presentation and 
formatting of its data. 

4. The computer program product of claim 1, wherein the multilingual component 
includes a view locale property storing an identifier of the selected one of the plurality of 
locales for the language and formatting of stored data, and a resource locale property storing 
an identifier of a selected one of the plurality of locales for a language and formatting of 
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portions of the display of the multilingual component itself. 

5. The computer program product of claim 1, further comprising: 

a user accessible context menu listing at least some of the plurality of locales supported 
by the multilingual component, and that is adapted for the user to select a listed 
locale as the selected locale for the multilingual component, whereby the 
multilingual component automatically reformats its presented data according to the 
language and formatting parameters of the selected locale. 

6. The computer program product of claim 1 , further comprising: 

a plurality of locale multilingual components, each locale multilingual component 
storing a plurality of properties defining the language and formatting parameters for 
a specific locale, wherein a multilingual component obtains the language and 
formatting parameters for its selected locale from the locale multilingual 
component associated with the selected locale. 

7. The computer program product of claim 1, wherein the multilingual component 
comprises: 

a calendar multilingual component that displays a multi-year calendar including a 
month name and day of week names in the language and formatting parameters of 
the selected locale, and dynamically updates the language and formatting of the 
month name and day of week names in response to a change in the selected locale. 

8. The computer program product of claim 1, wherein the multilingual component 
comprises: 

a date/time multilingual component that displays a date or time string in the language 
and formatting parameters of the selected locale, and dynamically updates the 
language and formatting of the date or time string in response to a change in the 
selected locale. 

9. The computer program product of claim 1, wherein the multilingual component 
comprises: 

a currency multilingual component that displays a currency value including a currency 
symbol and an amount in the language and formatting parameters of the selected 
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locale, including a currency symbol and number separators, and dynamically 
updates the language and formatting of the currency value in response to a change 
in the selected locale. 

10. The computer program product of claim 1, wherein the multilingual component 
comprises: 

a numeric multilingual component that displays a number string in the language and 
formatting parameters of the selected locale, the formatting requirements including 
a thousands separator and a decimal point separator, and dynamically updates the 
language and formatting of the date or time string in response to a change in the 
selected locale. 

11. The computer program product of claim 1, wherein the multilingual component 
comprises: 

an edit multilingual component that displays user provided text string in the language 
and formatting parameters of the selected locale, and dynamically updates the 
language and formatting of the text string in response to a change in the selected 
locale. 

12. The computer program product of claim 1, wherein the multilingual component 
comprises: 

a resource multilingual component that displays application resources including at least 
one of error messages, menus, or dialogues, in the language and formatting 
parameters of the selected locale, and dynamically updates the language and 
formatting of the application resources in response to a change in the selected 
locale. 

13. A method of providing an internationalized software product, comprising: 
including in the software product at least one multilingual component encapsulating 

data identifying a plurality of locales, each locale having a defined a language and 
formatting parameters for presenting data by the multilingual component; 
receiving during runtime a selection of at least one of the plurality of locales; and 
automatically presenting the data with the language and the formatting parameters of 
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the selected locale. 

• 

14. The method of claim 13, wherein the data is a currency value, and automatically 
presenting the data with the language and the formatting parameters of the selected locale 
further comprises: 

5 automatically determining a font and a currency symbol appropriate to the selected 

locale; and 

automatically applying the determined font and currency symbol to the currency value. 

15. The method of claim 13, wherein the data is a month calendar display including a 
month name and day of week names, and automatically presenting the data with the language 

JO and the formatting parameters of the selected locale further comprises: 

automatically determining a month name and day of week names appropriate to the 
selected locale; and 

automatically applying the determined month name and day of week names to the 
calendar display. 

15 16. The method of claim 13, wherein the data is a date/time string, and automatically 

presenting the data with the language and the formatting parameters of the selected locale 
further comprises: 

automatically determining a date and time format appropriate to the selected locale, the 
determined date format specifying an order of day, month and year date elements, 
20 and the determined time format specifying an order of hour, minute, and second 

elements; and 

automatically applying the determined date and time format to the date/time string. 

17. The method of claim 13, wherein the data is a number, and automatically 
presenting the data with the language and the formatting parameters of the selected locale 
25 further comprises: 

automatically determining a number format appropriate to the selected locale, the 
determined number format specifying a thousands separator and a decimal 
separator; and 

automatically applying the determined number format to the number. 
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